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Wiring for the BLS to ADF upgrade requires a very high performance and high signal 
density cable. The cable had to exhibit characteristics that were very similar to the 
existing cables in use since these cables would have to be matched to new electronics. 
3M’s  pleated Foil cable was chosen as a suitable cable extension. 
 
SUBSEM Inc of Crystal Lake Illinois was chosen as the vendor for this project since they 
had experience with building similar cable assemblies for the Silicon Tracker electronics. 
We purchased 192, 10-foot cable assemblies for the L1 CALTRIG project. 
The description is as follows: 
10' long 3M Pleated Foil Cable assemblies using 90211/36  cable, 10136-6000EC 
connectors and 10336-1230-00 shells.  Cool-Amp silver-plating on copper foil shield.       
Quotation 03212005-1  
Cable/Assembly cost was $89.69 ea. 
 
See pages 2-6 for cable specifications. 
 
Pleated Foil Shield Plating 
The 3M pleated foil cable is only available with a virgin copper shield, so to insure that 
the surface area where the shell meets the shield will not oxidize we require that a silver 
plating be applied. This is the area where the conductive elastomer or ‘fuji-poly’ from the 
said assembly connects to the pleated foil shield, but also where the jackets strain relief’s 
are located.  
 
Plating Requirement 
Plating must insure a good long-term ground connection that will not become corroded 
and fail to make contact. A silver plating solution called  Cool-Amp manufactured by 
Cool-Amp Conducto-Lube co. was recommended. This powder is mixed with water into 
a paste that is worked onto the shield with a rag or swab. The shield surface is then rinsed 
with water and dried. 
 
Cable termination Connector for Pleated Foil Cable Specification 
After the signal conductors are swaged onto this connector the pleated foil shield shall be 
brought as close as possible to the connector. This will insure 100% coverage of the 
signals to the connector termination.  
 
SUBSEM contact information: 
SUBSEM Inc 
PO Box 161  
473 Dartmoor Ave. 
Crystal Lake IL 60039  
Phone. 815.459.4139 
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Subject: Characteristic Impedance for a 90211 PFC Wire
From: "Frank J. Cuzze/AT-Austin/3M/US" <fcuzze@mmm.com>
Date: Fri, 19 Nov 2004 15:17:51 -0600
To: John Foglesong <fogie@fnal.gov>
CC: Alan Stone <alstone@fnal.gov>, "John T. Anderson" <janderson@fnal.gov>, Johnny Green 
<jbgreen@fnal.gov>, "Steve EPD S. Smith/AT-Austin/3M/US" <sssmith@mmm.com>, "Frank J. 
Cuzze/AT-Austin/3M/US" <fcuzze@mmm.com>

Hello John,
Enclosed is the data we measured on the 90211 cable assembly for
characteristic impeadance.  The Zo data was measured in two ways, with an
LCR meter, and with a TDR.  The results of both meeasurements are given
below.  The average Zo value with the LCR meter was 73.1 Ohms.

The TDR data was measured with shield grounded and floating.  From the
measurements, the impedance data shows that with the shield grounded, the
Zo value of the wire drops by 0.8 Ohms.  The average Zo from the TDR data
was 73.3 Ohms, so with the shield grounded, while the average Zo with the
shield floating was 74.2 Ohms.

The average value of Zo for the wire, looking at both method, appears to be
very close for a grounded shield, 73.1 for the meter versus 73.3 Ohms for
the TDR, and be well within the -/+ 10% tolerance range.

Regards,
Frank

|                                                                                           
|
| Data Summary:     All data supporting this test can be found HERE                         
|
|                                                                                           
|
|                   (Embedded image moved to file: pic12859.jpg)                            
|
|                                                                                           
|
|                                                                                           
|
|                   TDR data was also collected to see how is correlates with the resonant  
|
|                   frequency, capacitance method.  The TDR data is Unbalanced only and 
seems to  |
|                   line up very close to the data above.                                   
|
|                   The one trace that measures high is the pin 25 which does not have a 
ground   |
|                   conductor on the edge.                                                  
|
|                                                                                           
|
|                   (Embedded image moved to file: pic08723.jpg)                            
|
|                                                                                           
|
|                   Below is another chart with the shield common with the ground wires in 
the    |
|                   cable.  The impedance value was reduce by less than an ohm at about 
0.8 ohms  |
|                                                                                           
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|
|                   (Embedded image moved to file: pic09741.jpg)                            
|
|                                                                                           
|
|                                                                                           
|
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